« 

07/20/2004 13:48 LIMA ■> 15712731854 

> 



NO . 220 



SeriiilNo. 10/602,583 

IN THE CLAIMS : 

1 . (Currently Amended) A method of forming at least one field effect transistor on a 
substrate* the method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 
said substrate; 

after forming said gate insulation layer, forming a strained surface layer on a surface of 
said substrate by implanting germanium ions of at leaot on e heavy in e rt material - 
through said gate insulation layer and said surface of said substrate; 
forming at least one gate structure above said strained surface layer; and 
performing additional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the at least one field effect transistor 
is adjusted to substantially avoid silicon grid restoration in the strained surface 
layer. 

2. (Currently Amended) The method of claim 1> wherei n, in forming said strained 
surface layers ions of at least one of xenon? and argon , g e rmanium, rilioon, or a combination 
thoroof, are also implanted. 

3. (Original) The method of claim 1, wherein the implanting energy is selected in 
the range of approximately 10-100 keV> 

4. (Original) The method of claim 1, wherein the implanting dose is selected in the 
range of approximately 10 l3 /cm 2 - 10 l6 /cm 2 f 
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5. (Canceled) 

6. (Original) The method of claim 1, wherein said substrate comprises one of silicon 
and germanium or a combination thereof. 

7. (Original) The method of claim 1, wherein said field effect transistor is one of an 
NMOS, a PMOS and a CMOS transistor. 

8. -17. (Canceled) 

1 8. (Currently Amended) A method of forming at least one field effect transistor on a 
substrate, the method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 

* 

said substrate; 

forming a strained surface layer on a surface of said substrate by implanting germanium 
ions of at toast ono heavy inert material through said gate insulation layer and into 
said substrat e, said strained surface layer having a thickness less than 20 nm : and 

forming at least one gate electrode structure above said gate insulation layer after fonning 
said strained surface laye r: and 

performing addi tional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the field effect transistor is adjusted to 
substantially avoid silicon grid restoration in the strained surface layer . 
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1 9. (Currently Amended) The method of claim 1 8, wherein , in forming said strained 
surface laver. ions of at least one of xenon ? and argo n, gormanium, silicon, or a oombination 
*erea£ are also implanted. 

20. (Canceled) 

■ 

21. (Canceled) 

22. (New) A method of forming at least one field effect transistor on a substrate, the 
method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 
said substrate; 

after forming said gate insulation layer, forming a strained surface layer on a surface of 
said substrate by implanting xenon ions through said gate insulation layer and said 
surface of said substrate; 
forming at least one gate structure above said strained surface layer; and 
performing additional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the at least one field effect transistor 
is adjusted to substantially avoid silicon grid restoration in the strained surface 
layer. 

23. (New) The method of claim 22, wherein, in forming said strained surface layer, 
ions of at least one of argon and germanium ions are also implanted. 
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24. (New) A method of forming at least one field effect transistor on a substrate, the 
method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 
said substrate; 

forming a strained surface layer on a surface of said substrate by implanting xenon ions 
through said gate insulation layer and into said substrate, said strained surface 
layer having a thickness less than 20 nm; 

forming at least one gate electrode structure above said gate insulation layer after forming 
said strained surface layer; and 

performing additional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the field effect transistor is adjusted to 
substantially avoid silicon grid restoration in the strained surface layer. 

25. (New) The method of claim 24, wherein, in forming said strained surface layer, 
ions of at least one of argon and germanium ions are also implanted, 

26. (New) A method of forming at least one field effect transistor on a substrate, the 
method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 
said substrate; 

after forming said gate insulation layer, forming a strained surface layer on a surface of 
said substrate by implanting argon ions through said gate insulation layer and said 
surface of said substrate; 

forming at least one gate structure above said strained surface layer; and 
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performing additional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the at least one field effect transistor 
is adjusted to substantially avoid silicon grid restoration in the strained surface 
layer 



27. (New) The method of claim 26, wherein, in forming said strained surface layer, 
ions of at least one of xenon and geimanium are also implanted. 

28. (New) A method of forming at least one field effect transistor on a substrate, the 
method comprising: 

forming a gate insulation layer for said at least one field effect transistor on a surface of 
said substrate; 

forming a strained surface layer on a surface of said substrate by implanting argon ions 
through said gate insulation layer and into said substrate, said strained surface 
layer having a thickness less than 20 nm; 

forming at least one gate electrode structure above said gate insulation layer after forming 
said strained surface layer; and 

performing additional process steps to manufacture said at least one field effect transistor, 
wherein a thermal budget in manufacturing the field effect transistor is adjusted to 
substantially avoid silicon grid restoration in the strained surface layer. 

29. (New) The method of claim 28, wherein, in forming said strained surface layer, 
ions of at least one of xenon and germanium are also implanted. 



6 



PAGE 7/8 1 RCVD AT 7/2012004 2:52:25 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/25 * DNIS:2731854 * CSID:713934701 1 ■ DURATION (mm-ss):02-26 



